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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 



PATENT 



Konstantinos Poulakis 



Serial No. : 



Group Art Unit : 



Filed: 



Herewith 



Examiner: 



For: METHOD AND DEVICE FOR PRODUCING 
FASTENER PARTS FROM RADIATION 
CURED PLASTIC MATERIALS 



PRELIMINARY AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Preliminary to examination and calculation of the filing 
fee, please amend the above- identified application as follows: 

In the Claims 

Amend claims 3, 4, 5, 7 and 9 as follows. 



The process as claimed in claim 1 , 
characterized in that the formulation encompasses 
reactive diluents, preferably monomers, 

particularly preferably acrylates, the acrylates 
preferably being monof unctional acrylates from the 
group consisting of butyl acrylate, 2-ethylhexyl 
acrylate, hydroxyethyl acrylate, hydroxypropyl 
acrylate, 4-hydroxybutyl acrylate, ethyl diglycol 
acrylate, isodecyl acrylate and 2-ethoxyethyl 
acrylate, and the bifunctional acrylates being 
from the group consisting of , diethylene glycol 
diacrylate, dipropylene glycol diacrylate, 
triethylene glycol diacrylate, tripropylene glycol 
diacrylate and 1, 6-hexanediol diacrylate, and the 
trif unctional acrylates being from the group 
consisting of trimethylolpropane triacrylate and 
pentaerythritol triacrylate, and particular 
preference being given to 2-ethoxyethyl acrylate, 
isodecyl acrylate, 1 , 6-hexanediol diacrylate and 
trimethylolpropane triacrylate. *~ . 

The process as claimed in claim 1 f 

characterized in that the radiation curing takes 
place by way of an electron beam. 

The process as claimed in claim 1 

characterized in that the radiation curing takes 
place by way of UV radiation, and the formulation 
preferably also encompasses at least one 
photoinitiator . 

The process as claimed in claim 1 - , 

characterized in that the molding, casting or 
compression molding takes place in a gap (16) 
between a shaping roll (11) and a backing roll 
(12), and that the shaping roll (11) has a large 
number of radial cutouts (17), where the 
interlocking means (24) or the protruding elements 
are formed during passage through the gap (16) . 



An apparatus for producing cling fasteners as 
claimed in claim 1 , characterized in 

that the apparatus encompasses a means of feeding 
(32, 10) for the formulation (14) encompassing 

radiation-crosslinkable, in particular acrylic, 
prepolymers, and encompasses at least one". shaping 
roll (11) and one backing roll (12), and that the 
shaping roll (11, has a large number of" radial 
cutouts (17), and that there is a source of uv 
radiation (19), or an electron-beam source, for 
the radiation curing of the molded radiation- 
curable formulation. 



REMARKS 

The above changes eliminate multiple dependency in the 
claims . 



Respectfully submitted, 




Reg. No. 28,770 
Roylance, Abrams, Berdo & Goodman, L.L.P. 
1300 19th Street, N.W. 
Washington, D.C. 20036 
(202) 659-9076 



30 The materials preferably used in the conventional 
processes are thermoplastics such as polypropylene, 
polyamide or polyethylene. 



A process of this type is known from WO 98/20767, for 
35 example. 

High nip pressures of from about 500 N/m to some 

thousands of N/m are required in order to achieve 



AMENDED SHEET 



- 2a - 

provision of cling-f astener parts with greater heat 
resistance, and also of film structures with extremely 
low thickness, while providing a large number of 



5 
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What is claimed is 
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A process for producing cling-f astener parts with 
a large number of interlocking means (24), 
characterized in that a formulation encompassing 
radiation-crosslinkable prepolymers is molded, 
cast, and/or compression molded into the shape of 
a large number of interlocking means (24) together 
with a cling-f astener base (21), and is then 
radiation-cured . 



15 



20 



25 



30 



35 



The process as claimed in claim 1, characterized 
in that the radiation-crosslinkable, in particular 
acrylic, prepolymers are selected from the group 
consisting of polyester acrylates, epoxy 
acrylates, polyether acrylates, silicone acrylates 
and urethane acrylates, the urethane acrylates 
preferably being aliphatic mono-, bi- or 
trif unctional urethane acrylates. 

The process as claimed in claim 1 &e 2 , 
characterized in that the formulation encompasses 
reactive diluents, preferably monomers, 

particularly preferably acrylates, the acrylates 
preferably being monof unctional acrylates from the 
group consisting of butyl acrylate, 2-ethylhexyl 
acrylate, hydroxyethyl acrylate, hydroxypropyl 
acrylate, 4-hydroxybutyl acrylate, ethyl diglycol 
acrylate, isodecyl acrylate and 2-ethoxyethyl 
acrylate, and the bifunctional acrylates being 
from the group consisting of diethylene glycol 
diacrylate, dipropylene glycol diacrylate, 
triethylene glycol diacrylate, tripropylene glycol 
diacrylate and 1, 6-hexanediol diacrylate, and the 
trifunctional acrylates being from the group 
consisting of trimethylolpropane triacrylate and 
pentaerythritol triacrylate, and particular 
preference being given to 2-ethoxyethyl acrylate, 
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isodecyl acrylate, 1, 6-hexanediol diacrylate and 
trimethylolpropane triacrylate. 



The process as claimed in «my- of- claim^ 1 *fe-e — 37 
characterized in that the radiation curing takes 
place by way of an electron beam. 

The process as claimed in *ar**y — &£- claim^ 1 -fc© — i-, 
characterized in that the radiation curing takes 
place by way of UV radiation, and the formulation 
preferably also encompasses at least one 
photo initiator . 

The process as claimed in claim 5, characterized 
in that the photoinitiator is selected from the 
group consisting of a-hydroxyketones, a- 
aminoketones, dimethylketals of benzil, 

bisbenzoylphenylphosphine oxides , metallocenes, 
and derivatives of these, and is preferably 2- 
hydroxy-2 -methyl- 1-phenylpropan-l -one . 

The process as claimed in anay — e€ claim^ 1 — 6, 
characterized in that the molding, casting or 
compression molding takes place in a gap (16) 
between a shaping roll (11) and a backing roll 
(12), and that the shaping roll (11) has a large 
number of radial cutouts (17), where the 
interlocking means (24) or the protruding elements 
are formed during passage through the gap (16) . 

The process as claimed in claim 7, characterized 
in that the viscosity of the formulation at 25°C 
is from 150 to 20, 000 mPa.s, preferably from 300 
to 5, 000 mPa.s. 

An apparatus for producing cling fasteners as 
claimed in .any of claim/ 1 -fee fr > characterized in 
that the apparatus encompasses a means of feeding 
(32, 10) for the formulation (14) encompassing 



- 17 - 

radiation-crosslinkable, in particular acrylic, 
prepolymers, and encompasses at least one -"shaping 
roll (11) and one backing roll (12) , and that the 
shaping roll (11) has a large number of radial 
cutouts (17) , and that there is a source of UV 
radiation (19) f or an electron-beam source, for 
the radiation curing of the molded radiation- 
curable formulation . 
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Applicant: Binder Kletten-Haf tverschlup-Systeme GmbH 
5 Kamenzer Strape 19, 01896 Pulsnitz 

Process and apparatus for producing cling- fastener 
parts made from radiation-cured plastics 

10 The present" invention relates to a process and an 
apparatus for producing cling-f astener parts which have 
a large number of interlocking means. 

Known cling-fastener parts are produced from 
15 thermoplastic polyolef ins by extrusion . Here, the 
thermoplastic, in the plastic or liquid state, is fed, 
for example, to a gap between a pressure roll and a 
shaping roll, the shaping roll having a large number of 
radial cutouts, both ends of which are open. The 
20 thermoplastic penetrates into the cutouts under the 
action of the nip pressure, and substantially cures, so 
that the cling-fastener parts, in the form of a three- 
dimensional structure, can be released from the shaping 
roll. The cling-fastener base is molded in the gap 
25 between the shaping roll and the pressure roll, the 
base and the interlocking means, specifically the 
interlock projections formed in the cutouts and the 
interlock tips formed, being one single bonded piece. 

30 The materials preferably used in the conventional 
processes are thermoplastics such as polypropylene, 
polyamide or polyethylene. 

A process of this type is known from WO 98/20767, for 
35 example. 

High nip pressures of from about 500 kilogram/m to a 
few metric tons/m are required in order to achieve 
adequate supply of the plastic material, in its plastic 



or liquid state, to the cutouts. 



In addition, the relatively low cooling rate of the 
thermoplastic polymers means that only small meterages 
of the three-dimensional cling-f astener sheeting can be 
produced on a shaping roll of width about 400 mm. 

Production of cling-f astener parts via extrusion of 
thermoplastics requires considerable energy cost, to 
heat the thermoplastic composition to temperatures as 
high as 300°C. 

The known processes place production-related 
restrictions on both the maximum width of the web of 
cling-f astener sheet and the minimum thickness of the 
cling-f astener sheet, and the company Velcro Industrie 
B.V. has therefore developed longitudinal and/or 
transverse stretching processes, described in PCT WO 
98/32349, for producing wider, and very thin, film-type 
cling-f astener sheet. A disadvantage with this process, 
besides the large amount of high-cost resource used for 
production, is that each stretching process markedly 
reduces the number of interlocking means per unit of 
area . 

The object of the present invention is to provide a 
novel process and a novel apparatus for producing 
cling-f astener parts, where these permit production 
rate to be increased while reducing energy cost* The 
present invention is moreover intended to permit the 
provision of cling-f astener parts with greater heat 
resistance, and also of film structures with extremely 
low thickness, while providing a large number of 
protruding elements or interlocking means. 

Very surprisingly, it has been found possible to 

achieve a considerable rise in production rate, while 

reducing energy costs, by shaping, casting, and/or 

compression molding a formulation encompassing 
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radiation-cross linkable, preferably acrylic, 

prepolymers, and then radiation-curing. It is also 
possible to dispense with the use of inert atmosphere 
if the radiation-crosslinkable prepolymers are suitably 
5 selected. 

Exceptionally high polymerization rates are achieved in 
the radiation curing of formulations encompassing 
radiation-crosslinkable, in particular acrylic, 
prepolymers, where this takes place by way of UV 
radiation or electron beam. Compared with the known 
production processes for ciing-f astener parts made from 
thermoplastics, the process of the invention can give a 
ten-fold increase in the rate of rotation of the rolls, 
and therefore in the length of the three-dimensional 
webs produced per unit of time. 

Since polymerization by way of radiation crosslinking 
does not require any heating of the curable 
20 composition, as is required in the known processes, the 
process of the invention also saves energy. 

Another advantage of radiation curing is that the 
polymerization takes place without releasing cleavage 
25 products. Instead, the radiation-crosslinkable, in 
particular acrylic, prepolymers undergo almost 
quantitative crosslinking with one another and, where 
appropriate, also with reactive solvents present. 

30 By using radiation-crosslinkable, in particular 
acrylic, prepolymers, it is possible to produce heat- 
resistant cling-f astener parts which can even be used 
as cling-f astener parts for grinding wheels or other 
tools, for example. Particularly high heat resistance 

35 is possessed by the highly crosslinked acrylic polymers 
prepared by radiation curing of formulations which 
encompass bi- and/or trif unctional prepolymers and/or 
monomers, where these promote formation of crosslinking 
sites. These polymers, which unlike the known 
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polyolefins, polyamides and polyesters can be used even 
at temperatures above 300°C, are essentially 
thermosets . 

5 It is also possible to prepare polymers with 
predominantly thermoplastic properties via suitable 
selection of each of the radiation-crosslinkable 
prepolymers, and, where appropriate, monomers, by 
increasing the proportion of monof unctional prepolymers 
10 and, where appropriate, monomers. 

The properties of the polymers are, of course, also 
dependent on the chain length and the degree of 
crosslinking of the prepolymers used. 

15 

Examples of radiation-crosslinkable , in particular 
acrylic, prepolymers which may be used are polyester 
acrylates, epoxy acrylates, polyether acrylates, 
silicone acrylates, and urethane acrylates. 

20 

The use of urethane acrylates is preferred, since these 
are radiation-crosslinkable without inert atmosphere. 
Preferred urethane acrylates are the aliphatic mono-, 
bi- or trif unctional urethane acrylates, the aliphatic 

25 groups contributing to the flexibility of the plastic. 
It is preferable to use bifunctional aliphatic urethane 
acrylates. In principle it is also possible to make at 
least some use of aromatic urethane acrylates of varied 
functionality. The viscosity of the prepolymers used 

30 should preferably be from 3,000 to 60,000 mPa.s. 

Other radiation-crosslinkable prepolymers may moreover 
be used in the formulation. Use of an inert atmosphere 
and/or an inert gas also permits the use of the 
35 following prepolymers : 

1. polyester resins or chlorinated polyester resins, 
or 

2, utilizing a cationic crosslinking mechanism 



a) 
b) 
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cycloaliphatic epoxy resins, or 
epoxy/polyol blends . 



When using radiation-crosslinkable, in particular 
5 acrylic, prepolymers the relatively high viscosity 
mostly requires dilution of the formulation by adding 
reactive diluents, in particular monomers, to achieve a 
suitable viscosity. The hardness, degree of 
crosslinking, and flexibility of the polymeric final 
10 product, and also the viscosity of the starting 
formulation, may be adjusted via suitable selection of 
the monomers added. 

During the polymerization, the monomers are 
15 incorporated into the network, and there is therefore 
almost no release of solvents from the polymer. 

When using acrylic prepolymers, the monomeric reactive 
diluents used are preferably acrylates of varied 

2 0 f unct ional i ty . 

Addition of monof unct ional acrylates reduces hardness, 
increases flexibility, and gives the polymer good 
adhesion properties . Monof unct ional monomers also give 
25 lower shrinkage during polymerization. In principle, 
use may be made of any of the known monof unctional 
acrylates . The monof unctional acrylates are preferably 
selected from the group consisting of butyl acrylate, 
2 -ethylhexyl acrylate , hydroxyethyl acrylate , 

3 0 hydroxypropyl acrylate , 4 -hydroxybutyl acrylate , ethyl 

diglycol acrylate, isodecyl acrylate and 2 -ethoxyethyl 
acrylate, particular preference being given to 
ethoxyethyl acrylate and isodecyl acrylate. 

3 5 Adding bi- or trif unctional acrylates also adjusts the 
properties desired, such as hardness and flexibility. 
Preferred bifunctional monomers used are diethylene 
glycol diacrylate, dipropylene glycol diacrylate, 
triethylene glycol diacrylate , tripropylene glycol 



diacrylate, or 1, 
hexanediol diacrylate 
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6 -hexanediol diacrylate, 
being particularly preferred. 



1,6- 



It is also possible, if desired, to use trif unctional 
5 acrylates, such as trimethylolpropane triacrylate or 
pentaerythritol triacrylate, or even acrylates of 
higher functionality . 

It is also possible to use propoxylated monomers, which 
10 are less skin-irritant. 

It is preferable to use a monomer mixture made from 
mono- and bifunctional acrylates, in particular a 
mixture made from 2-ethoxyethyl acrylate and 1,6- 
15 hexanediol diacrylate. The concentration of each of the 
monomers added to the formulation depends on the 
formulation viscosity required, and on the desired 
hardness, flexibility and adhesion properties of the 
polymer, and on the reaction rate, etc. 

20 

Another mixture which has proven successful is that 
made from monomer- and bifunctional acrylates, in 
particular ethoxyethyl acrylate or isodecyl acrylate, 
with trimethylolpropane triacrylate . 

25 

Another advantage of producing the cling-f astener parts 
from radiation-crosslinkable prepolymers and monomers 
is that the adhesion properties of the plastic can be 
controlled via the selection of the monomers used, and 

30 that it is possible to achieve sufficient adhesion of 
the plastic to a desired backing without the additional 
steps of surface-treatment, by corona discharge, gas 
flame, or f luorination, required in the case of known 
thermoplastics. This means that the process of the 

35 invention saves one operation. 

To achieve sufficient polymerization using UV-curable 
formulations addition of a photoinitiator is required 
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to form the primary free radicals which start the chain 
reaction on excitation by UV radiation. 

In principle, the photoinitiators used may be any of 
5 the known molecules which liberate free radicals on 
absorbing UV, for example an a-hydroxyketone, a- 
aminoketones , dimethyl ketals of benzil, 

bisbenzoylphenylphosphine oxides, metallocenes and 
derivatives .of these . 

10 

It is particularly preferable to use a photoinitiator 
comprising 2-hydroxy-2-methyl-l-phenylpropan-l-one, for 
example Darocur 1173 from Ciba Geigy. 

15 Other conventional additives, such as dyes, 
stabilizers, oxygen scavengers, ferrite powder, may, of 
course, be added to the formulation. 

The viscosity of the radiation-crosslinkable 
20 formulation depends on the specific conditions of 
production, for example the nip pressure between the 
shaping rolls. The viscosity of the formulation should 
preferably be from 150 to 20,000 mPa.s, and particular 
preference is given to viscosities from 300 to 
25 5,000 mPa.s. 

The percentage of prepolymers added to the radiation- 
curable formulation depends on the viscosity required 
from the formulation, on the properties of the 
30 prepolymers and monomers, and on the properties desired 
in the plastics material to be produced. The proportion 
of prepolymers in the formulation is generally from 
about 60 to 95%, preferably about 80%. 

35 There are varied uses for the cling-f astener parts 
produced according to the invention: the babies' diaper 
sector or incontinence diapers, heat-resistant cling- 
fastener parts for securing grinding wheels or of other 
tools, for securing large areas of carpet, wall 



hangings, for seat coverings or seating units, 
packaging, or fly-exclusion mesh, or else for self- 
cleaning surfaces . 

The thickness of the cling-f astener base and the number 
of interlocking means per cm 2 depend on the use of the 
finished cling-f astener parts. 

Besides cling-f astener parts, the process of the 
invention can also produce other films which encompass 
protruding elements or ribs on at least one side, for 
example riblet films. One side of riblet films has a 
large number of protruding elements of a type which 
reduces wind shear loading and/or controls the 
separation of boundary layers. Depending on the effects 
desired from the surface structure, the protruding 
elements may be shaped like shark skin or like a lotus 
flower, giving a reduction in drag and/or a self- 
cleaning effect. Surface structures of this type are 
described by way of example in "Biological Surfaces and 
their Technological Application - Laboratory and Flight 
Experiments on Drag Reduction and Separation Control" 
by D. w. Bechert, M. Bruse, W. Hage and R. Meyer in 
"Fluid Mech. (1997) Vol. 338, pp. 59-87 Cambridge 
University Press" . 

Riblet films of this type are likewise produced using 
the formulations encompassing radiation-cross linkable, 
in particular acrylic, prepolymers, these being 
similarly molded between a shaping roll and a backing 
roll as appropriate, and then radiation-cured, the 
shaping roll having a large number of cutouts 
complementary to the riblet structure. The riblet films 
which can be produced from radiation-curable 
formulations likewise have a high production rate and 
exceptionally high heat resistance. Examples of uses of 
the riblet films are for lowering drag on aircraft or 
railroads, or in pipelines, for preventing icing of 
aircraft, or as a self-cleaning film. 



The invention will now be described using examples. 

Radiation-curable formulations for producing cling- 
fastener parts 

A. UV-curable formulations 

1. 77.7% by weight of Ebecryl 4835 (1) from UCB 
Chemicals, Drogenbos, Belgium 

9.7% by weight of IRR 184 i2) (ethoxyethyl acrylate) 
from UCB Chemicals 

9.7% by weight of HDDA (3) (hexanediol diacrylate) 
from UCB Chemicals 

2.9% by weight of Darocur 1173 < 4) (photoinitiator , 
2-hydroxy-2-methyl-l-phenylpropan-l-one) from Ciba 
Geigy „ 

The viscosity of this formulation is about 
300 mPa . s . 

2. 77.7% by weight of Ebecryl 4835 U) from UCB 
Chemicals 

9.7% by weight of IRR 184 (2) from UCB Chemicals 
9.7% by weight of TMPTA (5) ( trimethylolpropane 
triacrylate) from UCB Chemicals 

2.9% by weight of Darocur 1173 (4> from Ciba Geigy, 
as photoinitiator 

3. 9.7% by weight of isodecyl acrylate from UCB 
Chemicals may also be used in mixing 
specifications 1 and 2, instead of 9.7% by weight 
of IRR 184 from UCB Chemicals. 

B. Electron-beam-curable formulation 

1. 80% by weight of Ebecryl 4835 from UCB Chemicals 
10% by weight of IRR 184 from UCB Chemicals 
10% by weight of HDDA (hexanediol diacrylate) from 
UCB Chemicals 



2. 10% by weight of isodecyl acrylate are used 
instead of 10% by weight of IRR 184 from UCB 
Chemicals, and/or 10% by weight of TMPTA (5) are 
used instead of 10% by weight of HDDA . 

(1) Ebecryl 4835 is stated by the manufacturer to be a 
mixture of aliphatic ur ethane diacrylates diluted 
with 10% of tetraethylene glycol acrylate. The 
viscosity at 25°C is about 4, 500 mPa . s . The molar 
mass is about 1,600 g/mol. 

(2) IRR 184 is a 2- (2-ethoxyethoxy) ethyl acrylate. The 
viscosity is stated by the manufacturer to be from 
about 2.5 to 9 mPa.s at 2 5°C. 

(3) The viscosity of the HDDA is stated by the 
manufacturer to be 10 mPa . s . 

(4) Darocur 1173 is stated by the manufacturer to have 
overlapping absorption bands in the region from 
240 to 400 nm. 

(5) The viscosity of the tr imethylolpropane 
triacrylate is stated by the manufacturer to be 
115 mPa.s. 

Two different apparatuses for producing cling-f astener 
parts are described below. 

Figure 1 shows an apparatus for producing cling- 
fastener parts on a backing material by UV 
curing 

Figure 2 shows an apparatus for producing cling- 
fastener parts with no added backing material 
by UV curing 



Figure 3 



shows a side view of a detail of a cling- 
f astener part 26 on a backing 13. 



In the apparatus shown in Figure 1 , the formulation 14 
encompassing radiation-cross linkable, in particular 
acrylic, prepolymers to be polymerized, as in mixing 
specification Al, A2 or A3 is applied in the form of a 
film 15 of constant thickness d of from 12 to 50 jam, 
preferably 22 + /- 5 |um, to a backing material 13, for 
example applied by a doctor 10 or by a die. 

The backing; material 13 used may be a plastics film, 
e.g. made from Hostaphan, a nonwoven, a textile, or any 
other suitable backing material. 

The film 15 made from the formulation to be polymerized 
on the backing material 13 is then fed to a gap 16 
between a shaping roll 11 and a backing roll 12. The 
shaping roil 11 has a large number of radial cutouts 
17, which are open at both ends. The viscous 
formulation is compressed through the gap 16 into the 
shape of a cling-f astener base 21, and in the cutouts, 
into the shape of the interlocking means 24 (see also 
Figure 3) encompassing the interlock prominances 22 and 
interlock tips 23, and is then irradiated by UV light 
19 of suitable wavelength. The interlocking means may 
have various shapes, for example a cross section which 
is round, triangular, rectangular, pentagonal or 
hexagonal. The interlock tips 23 may also have a 
variety of shapes, and may be plate-shaped, mushroom- 
shaped, arched or hook-shaped, for example. 
Corresponding embodiments are described in DE 198 2 8 
856.5, which is a subsequent publication. 

Absorption of the UV light causes the UV-sensitive 
photoinitiator to liberate free radicals which initiate 
the free-radical chain polymerization. 

The rate of the polymerization reaction is 
exceptionally high, and in a fraction of the 
conventional full curing time the cling-f astener parts 
26 composed of the cling-f astener base 21 and of the 
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interlocking means 24 , on the backing material 13, can 
therefore be released from the shaping roll 11 by means 
of the take-off roll 20. From about 20 to 30 m of 
cling-f astener sheeting can be produced per minute. 
Since the nip pressures required are lower than in the 
known processes, the apparatus can have wider rolls 11, 
12, 20 without any change in precision. 

The nip pressure between the rolls 11 and 12 and the UV 
irradiation also achieves a firm bond between the 
backing material 13 and the cling-f astener base 21. 

In order that the cutouts 17 provided in the shaping 
roll 11 are completely filled, a slight excess of the 
formulation is added, so that the bank 25 of radiation- 
curable composition 14 always has enough starting 
material available to supply the cutouts 17 in the 
shaping roll 11. 

The direction of turn of the backing roll 12 and of the 
roll 20 is opposite to that of the shaping roll 11. 

The UV source 19 used may be a medium-pressure mercury 
source. However, it is also possible to use other 
sources of UV radiation. Depending on the band in which 
the photoinitiator absorbs with free-radical formation, 
the wavelength range used for irradiation by UV light 
is from 180 to 400 nm, corresponding to from about 3 to 
6 eV. 

The irradiation wavelength depends on the emission 
spectrum of the source of UV radiation used, and on the 
band in which the photoinitiator absorbs. 

The backing material 13 used should, of course, be 
substantially resistant to the UV radiation. In 
addition, although the backing material filters and 
scatters the UV radiation, it has to be ensured that, 
within the layer to be cured, there is sufficient 
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formation of the primary, photochemically generated, 
free radicals which initiate the chain reaction. 

The apparatus shown in Figure 2, unlike the apparatus 
detailed in Fig. 1, serves for the production of cling- 
fastener parts without any added backing material. The 
radiation-crosslinkable formulation 14 is present in a 
storage container 31, and is fed via a die 32 to the 
gap 16 between the shaping roll 11 and the backing roll 
12, there being a small excess of feed, as in the 
apparatus described in Figure 1. 

Due to the high viscosity of the radiation- 
crosslinkable formulation, the shaping of the viscous 
composition brought about by the pressure applied is 
retained until the irradiation has caused substantially 
complete curing and the cling-f astener parts are 
released from the shaping roll 11 by means of the take- 
off roll 20. 

If acrylic urethanes are used as prepolymers there is 
no need to work in an inert atmosphere. If other 
radiation-curable prepolymers are used, the reaction 
should be carried out in an inert atmosphere, in order 
to prevent premature chain degradation brought about 
essentially by oxygen. 

In an apparatus for producing cling-f astener parts by 
electron-beam curing, use is made of an electron beam 
source instead of the UV source 19 in the apparatuses 
described in Figures 1 and 2, and one of the 
formulations Bl or B2, for example, is used as 
radiation-crosslinkable composition . 

The energy range of the electron beam is usually from 
150 to 300 keV. 

The production of the cling-f astener parts from 
radiation-crosslinkable, in particular acrylic, 



- 14 - 

prepolymers may also take place in other apparatuses 
operating continuously or batchwise and encompassing 
means of shaping, casting, and/or compression molding 
formulations encompassing radiation-cross linkable, in 
particular acrylic, prepolymers into the shape of a 
cling-f astener base with interlocking means arranged 
thereupon, and which encompass a source of UV radiation 
or an electron-beam source for radiation curing. 



What is claimed is 
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1. A process for producing cling-f astener parts with 
a large number of interlocking means (24), 
5 characterized in that a formulation encompassing 

radiation-crosslinkable prepolymers is molded, 
cast, and/or compression molded into the shape of 
a large number of interlocking means (24) together 
with a cling-f astener base (21) , and is then 
10 radiation-cured. 



2. The process as claimed in claim 1, characterized 
in that the radiation-crosslinkable, in particular 
acrylic, prepolymers are selected from the group 

15 consisting of polyester acrylates, epoxy 

acrylates, polyether acrylates, silicone acrylates 
and urethane acrylates, the urethane acrylates 
preferably being aliphatic mono-, bi- or 
trif unctional urethane acrylates. 

20 

3. The process as claimed in claim 1 or 2, 
characterized in that the formulation encompasses 
reactive diluents, preferably monomers, 
particularly preferably acrylates, the acrylates 

25 preferably being monof unctional acrylates from the 

group consisting of butyl acrylate, 2-ethylhexyl 
acrylate, hydroxyethyl acrylate, hydroxypropyl 
acrylate, 4-hydroxybutyl acrylate , ethyl diglycol 
acrylate, isodecyl acrylate and 2-ethoxyethyl 

30 acrylate, and the bifunctional acrylates being 

from the group consisting of diethylene glycol 
diacrylate, dipropylene glycol diacrylate, 
triethylene glycol diacrylate, tripropylene glycol 
diacrylate and 1 , 6-hexanediol diacrylate, and the 

35 trif unctional acrylates being from the group ^ 

consisting of trimethylolpropane triacrylate and 
pentaerythritol triacrylate, and particular 
preference being given to 2-ethoxyethyl acrylate, 



isodecyl acrylate, 1, 6-hexanediol diacrylate and 
trimethylolpropane triacrylate . 

The process as claimed in any of claims 1 to 3, 
characterized in that the radiation curing takes 
place by way of an electron beam. 

The process as claimed in any of claims 1 to 3, 
characterized in that the radiation curing takes 
place by way of UV radiation, and the formulation 
preferably also encompasses at least one 
photoinitiator . 

The process as claimed in claim 5, characterized 
in that the photoinitiator is selected from the 
group consisting of a-hydroxyketones , a- 
aminoketones, dimethylketals of benzil, 

bisbenzoylphenylphosphine oxides , metallocenes, 
and derivatives of these, and is preferably 2- 
hydroxy-2-methyl-l-phenylpropan-l-one . 

The process as claimed in any of claims 1 to 6, 
characterized in that the molding, casting or 
compression molding takes place in a gap (16) 
between a shaping roll (11) and a backing roll 
(12), and that the shaping roll (11) has a large 
number of radial cutouts (17), where the 
interlocking means (24) or the protruding elements 
are formed during passage through the gap (16) . 

The process as claimed in claim 7, characterized 
in that the viscosity of the formulation at 25°C 
is from 150 to 20, 000 mPa.s, preferably from 300 
to 5,000 mPa.s. 

An apparatus for producing cling fasteners as 
claimed in any of claims 1 to 8, characterized in 
that the apparatus encompasses a means of feeding 
(32, 10) for the formulation (14) encompassing 



radiation-crosslinkable, in particular acrylic, 
prepolymers , and encompasses at least one shaping 
roll (11) and one backing roll (12), and that the 
shaping roll (11) has a large number of radial 
cutouts (17) f and that there is a source of UV 
radiation (19), or an electron-beam source, for 
the radiation curing of the molded radiation- 
curable formulation . 



Abstract 



Process and apparatus for producing cling-f astener 
parts made from radiation-cured plastics 

The invention relates to a process for producing cling- 
fastener parts with a large number of interlocking 
means (24), where a formulation encompassing radiation- 
crosslinkable prepolymers is molded, cast, and/or 
compression molded into the shape of a large number of 
interlocking means (24) together with a cling-f astener 
base (21) , and is then radiation-cured. 

The invention further relates to an apparatus for 
producing cling fasteners, where the apparatus 
encompasses a means of feeding (32, 10) for the 
formulation (14) encompassing radiation- cross linkable, 
in particular acrylic, prepolymers, and encompasses at 
least one shaping roll (11) and one backing roll (12 ) , 
and where the shaping roll (11) has a large number of 
radial cutouts (17), and where there is a source of UV 
radiation (19) , or an electron-beam source, for the 
radiation curing of the molded radiation-curable 
formulation (Fig. 1 refers) . 
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German Language Declaration 



Ate nachstGbcnd bcnannter Erflnder erklare ich hiermit an Eides 
State 

daft mein Wohrwiita^ meine Postanschrift uod meine 
Staatsangehtirigkcal Ocn tin naclistehendcn nach medium Namen 
awfgefilhrten Angaben entsprecheu, da& ich nach bestetn WJssen 
cfcr uj^prfingtiebe, ersU: uiid aHeinige Eiflndcr (falte nachstehend 
nor era Name attgegeben ist) oder cin uropriinglicifci f, fibster und 
Miteiftndcr (falls nachstehend mehrexe Nuxneri aufgeftthrt sind) 
des GegcnStandes bin, fur den dieser Antrag gcstetlt wird und fur 
den ein Patent fQr die ErfVndung mit folgcndem Titel beantragt 
wind: 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or on original, first and joint inventor (if 
plural names arc listed below) of the subject matter which is 
chuitted and for which a patent ii sought on the invention entitled 



METHOD AND DEVICE FQR PRODUCING FASTENER P4ftT$ 



%s FROM RAPlATiON CURED PLASTIC MATERIALS 

|sp!{ ■> ■ - .■ - . — ■ M . —n . m i ■■' 



Slgren Bcschreibung hier beigefugt ist, es sei denn (in diesem 
Fklle Zutrcffcndes bitte anlcreuzen), dicac Erfktdung 

53 wurdc angemeldet am 

U untcr der US -Anmeldenununcr oder unter der 

10 Inteznalionalen Anmeldenuznmer imt Rahrnen des 

11 Vertrags fiber die Ziisaminenarbeit auf dem Gebiet 
" _ des f*atentwesens (PCT) 

+ : , imd am 

Q . abgeandert (tails 

|^ zutreffend). 



the specification of which is attached hereto unless the following 
box is checked: 

& was filed on 22 JanUBf y 2 000 

as United States Application Number or PCT 
International Application Number 
FCT/EFOO/0048€j;, and was amended on 
(if applicable). 



Ich bcst&tige hiermit T dafl ich den Tnhalt der oben angegebenen 
P atentanmcldung, einschlieAlich der Anspruche, die evcntuell 
durch cincn oben erwShnten ZusHt*antrag abgeandert wurde, 
durchgeschen und verstanden habo. 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above, 



Ich erkenne mcinc Pflicht zur Offonbarung jeglicher 
Ihfbrmaiiaaen aiu die zur Mining der Patentfahigkcit in Einklang 
mit Titel 37 % Code of Federal Regulations. § 1.56 von Belang 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37* Code of Federal 
Regulations, § 1.56. 
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German Language Declaration 



fcb beaneptuche hiermit auslttndisciie PrioritStsvortcilc gemafl Title 35, 
OS-Code, §119 (a)-(d), bzw. § 365(b) alter unten awfgcfuhrten 
Ausiandsanmclovjjgen ftir Patents oder Er^ndenukimden, oder § 
365(a) afer PCT intemationalcn Anmckhangen, welche wenigfiteas ein 
Land nusser den Vereittigten Staaten von Amerika bcncnncn, imd babe 
nachstebend durch ankrouzen tf&mtliche Au glands- anmeldungea fur 
Paiente bzw. Fjfmderurkundcn oder PCT Internationale Anmeldungen 
angcgcbai, dercn AwwM ^g dem der Anmeldimg, fiir wcichc Prioritat 
beansprucbt wird, vorangeht. 

Prior Foreign Applit^thfms 

(FrUhere auslaodttdw Anmeidungen) 



199 06 008.8 

fNumber) 
(Numracr) 



(Number) 
(Numracr) 



(Country) - 



(Lsiitd) 



(Land) 



Teh beansprucbe mermjt Priori tfitsvorteile umer Title 35, US-Codc ? 
§ 119(e) aller US-Hflfsaromclduiigen wic unten unfgefcShlti 



Application No.) 
en) 



IFihogD&ce) 
(Anmcltlctttg) 



I hereby claim foreign priority under Tide 35, United States Cade, § 
1 19(a)-(d) <* § 365(b) of any foreign application^) for patent or 
inventor's certificate, or § 365(a) of any PCT international application 
whoctl designated at least one country other than the United SLuiex 7 listed 

below and have also identified Mow, by checking the box, any foreign 
Application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which 
priority is claimed. 



' Priority N"ot Claimed 
Priori tAt nichf beangpnicht 



15 February 1999^ 

(Day/TMonlh/Year Fifed) 
(Taj/Mon&t/Jahr der Anmcldung) 



(P^y/Month/Year Filed) 
(Tag/MoDAt/Jnhr der AnmeWUrtg) 



□ 



□ 



I hereby claim the benefit under Tide 35, United States Code. 

§ 1 19(e) of any United States provisional application(s)listcd below. 



t (Application Mo.) 
|^AVtenzc*chcn) 



(Filing Date) 
(Amnckktag) 



~~fch beanspruche hiermit die imruncer fide 35, US-Code, § 120 
^•aehenden Vcrteile aller unten aufgefiihrtcn U S-Patentenmeldungen 
:%zw, § 565(c) afler PCT intern ationalen Anmeldongcn, welche die 
UVeietnigten Staaten von America benennen, und erkerme, msofcrn. dor 
. Gcgenstand eines jeden fruhercn Anftpruchs dieaer Patentanmekhing 
lnicht in emer US-Pataitanmeldung, bzw. PCT internationalen 
l^nmekhixigin in etoer gemafldem ereten Absatz von Title 35 T US-Code, 
r -,f U2 vocgeschriebenen Art imd Weise offenbart woidc, meme Pflichi 
^2ui Offenbarung jegticher Iiifbimationen an, die zur Prttrung der 
I^Patentflthigfceit in Einfctong mit Title 37, Code of Federal Regulations, 
%§ 1^6 von B dang and und die im 2eitraum zwischen dcrd Anmeidctag 
^derliubcren Pa^t&ninekkmg und dem natiotialen oder im Rahroenj de* 
i'^enrags ubcr tfic Zn&amroenaifeeit auf dem Gebiet des Patcntwcscn 
^(PCT) goldgen intcrnationalen Anmeldetngs bckiimt geworden sind. 



(Application No.) 
(Akieaz*iclwin) 



(Application No.) 
(AfctcazeicheD) 



(Filing Date) 
(Anmeldttag) 



{Fifing 0*ie) 
CAnmeidetajt) 



Ich erldare ruermiu d^S atte in der vorllegenden Ecfcianmg von nrir 
gemachten Angaben nach bestem Wig sen und Gewifcscn der Wahrheit 
entspzechen, und femer dafi ich dtese etdesstatdiche Qridanmg in 
Kenntnis dessen ablegc, daS wis$entlich und vorsaMich falscbc 
AngaIpc7oder<k^lekhen$en^B§ 1001, Titic 18 des US-Code strafbar 
sind void mdt Gckfetnsfe und/oder GefSngnis bestraft warden kunnen und 
daB derartige wi^entlich und vorsatzlich falschc Angaben <Re 
Rechtswtrlcsanilceit der vorllegenden Patentannfteldung oder einea 
au%rund denin erteilten Patentes gcfaTirdcn tSnnen. 



t hereby cLum the benefit under Title 35 + United States Coda § 120 of 
any United States applications), or § 365(c) of any PCT International 
application designating the United States, listed below and. insofar as the 
subject matter of each of Use claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the Gist paragraph of Title 35, United States Code, § 112, 
1 acknowledge the doty to discLo&e information which is material to 
patcntahihty as defined in Tide 37, Code of Federal Regulations, 8 1,56 
which became available between the filing date of the prior application 
and the national or PCT International filing date of ttwa application. 



(Status) (patented, pending* abandoned) 
(Status) (patentiert, *eh*ebend, auf fcegeben) 



(Status) (patented, pending, abandoned) 
(Status) (patentieit actrwebend, aufgegebeft) 



I hereby declare that all rtacemente made herein of my own knowledge 
ate true and that all statements made on information and belief are 
beBeved to be true; and further mat these statements were made with the 
knowledge that willful false statements and the like so made are 
oumshabkbytworimpri^^ 1001 of Title 

IS of me United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLMACHT: Als benannter Erfinder 
beauffcrage ich hiermit den (die) nachstehend aufgefUhrten 
Patentanwalt (Patentanwftite) imd/odcr Vertreter mit der 
Verfoigung dcr voriiegenden Patcntanmcldung sowie mit der 
Abwicklung atter damit verbuttdenen Angelegenhdtcn vur dem 
US-Paient- und Markcnamt: {Name(n) und 

Regis truiionMtammer(n) auflisten) ^ _ 

PostnnscfariftT 



Telefonische Auskttnfte: (Name und Tetefomtummer) 



POWER OF ATTOfcNEY: As a named inventor, I hereby 
appoint the following attorney^) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (hstname and regijtrati&n number) 

?5flJ^^I^^Laince G, Johanon Re^LJ^u^SSLT 



David S. Abrsms 

is 



Alfrei 

MaiKS.Bfcks 
John E. hoimee 



to 

man 



Send Cdrrcspondcnce"t5T 
Mark S. Bides, Ro yianca. Abrams, Betdo & Goodma n, LLP. 



Direct Telephone Calls to: (name and telephone number) 
Mari^jacks „ > _i202) 659-9076 



Vor- uod Znname des cinzigen Oder ersten Erfindcrs /—^} *£J 



Full name of sole or first inventor Konstanilnos Poulakls 



fcntcrschrtft des Erfindcrs 



Datum 



Inventor's signatui 



-Wohnsitz 



Residence 




f Date 



due. t 2c 



Hlldrizhjtdgen, Germany t^P^ XT 



^taatsangehorigkeit 



Citi^en$|iip German 



Postanschrift 



Post Office Address L£nderstrasse 2 



D-71 1 57 Hildrizhausen, Germany 



l^or- nnd Ztmame des zweiten Mitcrfindcrs (Mia zutrefPend) 



Pull name of second joint inventor, if any 



nLJnterschrift des zwciten Eifirtders 



Datum 



Second Inventor's signature 



Date 



Wohnsitz 



Residence 



Staatsangehongkeit 



Citizenship 



Postanschrift 



Post Office Address 



(Tro Falte dritter und weiterer Miterfindcr sind die 
<mtsprechenden Infbmiationen und Unterschriftcn hhozuzufftgen.) 



(Supply similar information and signature for third and 
subsequent joint inventors.) 
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